Inhibitation of cellular toxicity of gold nanoparticles by surface encapsulation of silica shell for hepatocarcinoma cell application.
Nanotechnology, as a double-edged sword, endows gold nanoparticles (GNPs) more "power" in bioimaging and theragnostics, whereas an outstanding issue associated with the biocompatibility of GNPs should also be addressed. Especially for the silica-coated gold nanospheres (GNSs) and gold nanorods (GNRs), there is increasing attention to explore the application, because the surface silica encapsulation has been proved to be an alternative strategy for other organic surface coatings. However, among those reports there are very limited publications to focus on the toxicity of silica-coated GNSs and GNRs. Besides, the existing detoxification methods via surface chemistry on GNPs greatly improve the biocompatibility but still undergo challenges for high dose (>100 pM) demand and long-term stability. Here, we demonstrated a straightforward, low-cost, universal strategy for the surface chemistry on GNPs via silica encapsulating. Different size, shape, dose, and surface capping of GNPs for the nanotoxicity test have been carefully discussed. After silica encapsulating, the detoxification for all GNPs presents significantly from HepG2 cell proliferation results, especially for the GNRs. This new straightforward strategy will definitely rationalize the biocompatibility issue of GNPs and also provide potential for other surface chemistry methodology in biomedical fields.